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Problem Statement:  
The team objective was to compare the ground-based 
fire support capabilities of the Marine Expeditionary 
Unit (MEU) in order to gain insights that are relevant 
to organizing the MEU for operations.  Specifically, 
two systems, the Expeditionary Fire Support System 
(EFSS) and the 155mm lightweight howitzer (M777), 
were the focus of the analytic effort.  The scenario for 
the comparison employed Ship-To-Objective 
Maneuver (STOM) tactics and USMC Expeditionary 
Maneuver Warfare doctrine.   
Method:
Utilizing the Map Aware Non-uniform Automata 
(MANA) agent-based simulation, the objective was to 
compare the EFSS and M777 using prescribed 
measures of effectiveness.  Within this context, the 
team explored the following during IDFW-14:
• Is one system clearly dominant?
• Explore the effects of different quantities and 
capabilities of systems.
• Determine what system and ammunition 
configurations are robust.
• ID additional factors or scenarios that demand 
attention.
• Run a prototype DOE for initial findings and 
verifications?
Within the scenario, the group chose not to model Blue 
Force (BLUFOR) or Red Force (REDFOR) radar target 
acquisition capabilities nor did it assign any artillery 
units specific counter-battery fire missions.  To emulate 
the effects of the organic MEU Air Interdiction (AI) 
capability, REDFOR interdiction by a Joint Strike 
Fighter package was programmed in as an initial 
condition.  As such, REDFOR ADA assets are not in 
the model.
Analysis:
The modeling in MANA allowed the team to account 
for specific physical characteristics of each artillery 
system.  This facilitated data collection that was 
specific to initial conditions in a randomized multi-
factor experimental design (DOE).  
To compare the artillery systems, the team used 
four measures,  ammunition (CLV), mobility, range, 
and probability of kill(Pk).   Ammunition represents 
initial CLV supply based on Unit Basic Load (UBL) 
allotments.  In addition, it addresses the type of 
ammunition breakdown per system, (DPICM, PERM, 
HE, and RAP).
The scenario, a static defense, did not offer great 
opportunity to examine tactical mobility and no 
operational mobility.  Firing batteries only moved 
when fired upon for survivability.  M777 units did not 
have this capability organic thus never moved.  
Range accounts for system and ammunition 
capabilities.  In general,  the M777 has an 
overwhelming advantage, as is the case with Pk.  Pk is 
a function of ammunition lethality in terms of kinetic 
energy and precision.  
The group identified the following factors in the 
experimental design.  
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a. Initial # of EFSS Tubes
b. Initial # of M777 Tubes
c. RAP  - M777
d. DPICM – M777
e. HE – M777
f. PERM - EFSS
g. HE - EFSS
h. UAV Presence
i. EFSS “shot at” trigger state (mobility)
j.   Unit Basic Load (UBL), Vary by +- 50%
k.   Attrition of Red Forces by CAS/AI for initial 
condition
A small scale experiment was run using the first 
nine factors.  Applying a design using the nearly-
orthogonal Latin hypercube for 23-29 factors,  there 
were 257 design points.  
There were 5 statistics of interest for each run, 
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 for M777.  Only the first 
3 were captured for the small scale experiment.  
Initial Findings:
M777 is dominant in a static defense.  Any 
configuration that does not maximize M777 systems is 
not optimal.  If only EFSS is employed, mobility is the 
dominant factor, then PERM.
The Way Ahead:
Scope of comparison should increase to include a 
variety of BLUFOR operations.  There may be 
situations where is it favorable to employ EFSS.  In 
addition, future simulations should include activities 
to represent operational mobility tasks, tactical 
mobility tasks, and CLV supply and resupply tasks.  
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